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very  prejudicial  to  the  Eyes  $ 
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ESSAY 

O  N 

•  I 

VISUAL  GLASSES,  % 


IPropofe  here  to  treat,  in  a  brief  Manner* 
not  of  the  Antiquity,  or  optical  Theory  of 
Spectacles,  but  of  their  Ufe  in  affifting  the 
Eye  to  fee  Objects  diftinCtly,  when  the  natu¬ 
ral  Form  and  Condition  of  it  fail  us  ;  and  to 
fhew  what  is  the  neceffary  ConftruCtion  or 
Difpofition  of  thofe  artificial  Glajfies  for  an- 
fwering  that  import ant  Pur pofe  in  the  belt  Man¬ 
ner  poffible. 

In  the  Courfe  of  Nature,  moft  People  are 
obliged  to  know  by  Experience  the  great  and 
univerfal  Ufe  of  SPECTACLES,  both  convex 
and  concave ,  efpecially  the  former,  concerning 
which  Mr.  Molyneux  has  this  remarkable  Paf- 

fage  ; - - “  Were  there  no  other  Ufe  of 

DIOPTRICS  than  that  of  Spectacles  for  de¬ 
fective  Eyes,  I  fhould  think  the  Advantage 
that  Mankind  received  thereby  inferior  to  no 
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other  Benefit  whatfoever,,  not  abfolutely  re- 
quifite  to  the  Support  of  Life.  For  as  the 
Sight  is  the  moft  noble  and  extenfive  of  all  our 
Senfes,  as  we  make  the  moft  frequent  and' 
conftant  Ufe  of  our  Eyes  in  all  the  Aftions 
and  Concerns  of  human  Life,furely  that  which 
relieves  the  Eyes  when  decayed,  and  fupplies 
their  Defedfs,  rendering  them  ufeful  when  al- 
moft  ufelefs,  muft  needs  of  all  others  be 
efteemed  of  the  greateft  Advantage.  How 
melancholy  is  the  Condition  of  him  who 
only  enjoys  the  Sight  of  what  is  immediately 
about  him  ?  With  what  Difadvantage  is  he  en¬ 
gaged  in  moft  of  the  Concerns  of  human  Life? 
Reading  is  to  him  troublefome;  War  more  than 
ordinary  dangerous ,  Trade  and  Commerce 
toilfome  and  unpleafant.  And  fo  like  wife  on 
the  other  Hand,  how  forlorn  would  the  latter 
Part  of  moft  Mens  Lives  prove,  unleft  Spec¬ 
tacles  were  at  hand  to  help  their  Eyes,  and  a 
little  formed  Piece  of  Glafs  fupplied  the  Decays 
of  Nature?  The  curious  Mechanic  engaged  in 
any  minute  Work  could  no  longer  follow  his 
Trade  than  to  the  50th  or  6oth‘  Year  of  his 
Age.  The  Scholar  no  longer  converfe  with 
his  Books,  or  with  an  abfent  Friend  in  a  Let¬ 
ter.  All  after  would  be  melancholy  Idlenefs, 
or  he  muft  content  himfelf  to  ufe  another 
Man's  Eyes  for  every  Line.  Thus  forlorn  was 
the  State  of  moft  old  Men,  and  many  young, 
before  this  admirable  Invention,  which  on 
this  very  Account  cannot  be  praifed  too  highly." 

This 
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This  Invention  being  of  fo  great  a  Con¬ 
cernment  to  Mankind  in  general,  will  certainly 
command  their  Attention  to  every  Propofal  for 
its  Improvement ;  though  it  muft  be  confefled 
there  has  fcarcely  any  thing  been  done  fince 
they  were  firft  made  that  delerves  to  be  fo 
efteemed;  perhaps  no  optic  Inftrument  has 
been  fo  little  considered  or  altered  fince  the  firft 
Conftrudtion,  as  Spectacles .  The  Maker  or 
Seller  is  not  to  be  charged  with  this  Negledt  y 
but  the  Optician  (I  mean  a  Perfon  fkilled  in 
the  The  Theory  of  Optics )  who,  though  he  has 
eondefcended  often  to  treat  of  the  Subjedl,  has 
never  yet  pointed  out  the  beft  Method  of  con- 
ftrudting  them  for  Ufe,  nor  even  fo  much  as 
taken  notice  of  that  very  Form  and  Difpofition 
of  Glades  in  this  Inftrument,  which  the  Science 
of  Optics  points  out,  and  makes  neceftary  to 
their  Perfection . 

Among  others,  I  myfelf  have  over-looked 
the  Nature  of  this  Inftrument,  till  it  fell  into 
my  Way  to  be  more  nearly  interefted  in  the 
Ufe  of  it.  I  before  looked  on  it  only  as  an 
ufeful  Dedudtion  from  this  Science,  to  others  y 
but  my  own  Eyes  now  beginning  to  require 
their  Afiiftance,  I  began  more  particularly  to 
confider  them,  and  efpecially  how  and  in  what 
Manner  they  might  be  applied  to  the  beft  Ad¬ 
vantage  for  the  Eyes,  as  I  well  knew  the  Man¬ 
ner  in  which  Light  affedfeed  that  noble  Organ. 

I  had  not  long  reftedted  on  the  Subjeft,when 
I  eafily  perceived  the  Errors  of  the  common 
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Form  i  and  wondered  much,  how  it  was  pof- 
fible  for  Glaffes  in  fuch  frequent  Ufe,  to  re¬ 
tain  fo  long  a  ConftruCtion  quite  contrary  to  the 
Laws  of  Optics ,  and,  in  the  Courfe  of  a  few 
Years,  muft:  prove  fo  very  prejudicial  to  the 
Ey  es.  I  could  no  other  Way  account  for  it, 
but  by  confidering  that  fuch  Glaffes  any  Ways 
applied  to  the  Eye,  will  afiift  the  Sight ;  and 
though  the  ConftruCtion  were  faulty  enough, 
yet  as  that  could  not  be  immediately  known 
by  People  who  ufe  them,  it  could  be  no  Ob¬ 
jection  againft  them  ;  and  not  only  fo,  but 
they  muft  have  them,  or  none. 

But  fince  I  was  now  to  ufe  them  myfelf,  I 
refolved  at  once  to  have  a  Pair  as  perfeCt  as 
my  Skill  in  Optics,  and  the  Form  and  Make 
of  the  Eye,  could  direCt  me  to  conftruCt,  and 
the  Refult  was  as  follows. 

I.  I  conlidered  the  two  Glaffes  of  common 
Spectacles  were  placed  both  in  the  fame  Plane ; 
and  of  Courfe  their  Axes  were  parallel  to  each 
other,  and  therefore  could  only  be  directed  to 
ObjeCts  at  a  very  great  Diftance ,  where  we 
can  fee  no  ObjeCt  with  them  at  all. 

II.  That  when  we  ufe  Spectacles,  the  Axes 
of  both  Eyes  are  turned  to  the  ObjeCt  we  view, 
and  meet  in  a  Point  in  it  $  as  in  reading ,  writ- 
jng,  working  with  a  Needle,  &c.  And  con fe- 
quently  the  Axes  of  the  Eyes  and  of  the  Glaffes 
are  fo  far  from  coinciding  (as  they  ought  to  do 
for  diftinCl  Vifion )  that  they  make  a  confidera- 
ble  Angle  with  each  other. 
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III.  That  by  this  Means  the  principal  Pen¬ 
cil  of  Rays ,  or  thofe  which  belong  to  the 
Axes  of  the  Glafles,  which  make  the  molt 
perfect  Part  of  the  Image  on  the  Bottom  of 
the  Eye,  and  which  are  neceflfary  for  perfect 
Vifion  :  I  fay,  all  thefe  Rays  the  Eyes  are  de¬ 
prived  of  in  the  common  Form  of  Spectacles, 
and  only  thofe  Rays  can  enter  the  Eye  from 
the  ObjeCt  we  look  at,  as  comes  on  one  Side  of 
the  Glafs ,  and  are  therefore  irregularly  re - 
f raffed  to  the  Eye,  and  fo  make  the  Vifion  in 
Proportion  imperfeff . 

IV.  I  confidered  (and  it  is  well  known  by 
Experience)  the  Affion  of  Light  upon  the  Eye 
tends  gradually  to  weaken  it ,  and  that  there¬ 
fore  no  more  of  fuch  an  aCtive  Principle  fhould 
be  admitted  into  fo  delicate  and  fine  a  Struc¬ 
ture  as  that  of  the  Eye,  than  was  quite  ne- 
ceflary  to  illuminate  the  Objeff ,  and  make  it 
fufficiently  vifible.  But  the  common  Size  of 
SpeCtacle-Glafles  pours  in  upon  the  Eye-Ball 
three  Times  as  much  as  is  neceflary  for  this 
Purpofe :  and  therefore  are  very  prejudicial  to 
the  Eye  in  this  RefpeCt,  as  in  Time  it  makes 
them  weak  and  watery . 

V.  But  further,  it  is  well  known,  that  only 
a  particular  Quantity  of  Light  is  proper  for 
perjeff  and  di/tinff  Vifion ,  and  that  a  greater 
or  leffer  Degree  of  it  always  impairs  and  con- 
fufes  the  Image,  and  confequently  the  Vifion 
of  the  ObjeCt  by  it  ;  and  for  this  Purpofe  in 
Mi  cr  of  copes,  TeJefcopes ,  and  other  optical  lnjlriu 
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merits ,  a  Provifion  is  made  by  proper  Aper¬ 
tures  and  Diaphragms  ;  but  in  Spectacles, where 
the  Quantity  of  Light  fhould  be  in  the  high  eft 
Degree  regulated  and  adjufted,  no  Provifion  at 
all  has  been  made ;  but  the  tender  Syftein  of 
the  Eye  has  been  left  defenceless  to  the  con- 
ftant  Attacks  of  the  fuperfluous  and  injurious 
Particles  of  Light . 

VI.  Again,  I  confidered  that  only  thofe 
Rays  of  Light  which  fall  near  the  Axes  of  the 
Glaffes,  can  be  regularly  refra&ed  to  the  Eye, 
and  confequently  only  fuch  can  make  the  I- 
mage,  or'  Villon  of  an  Objedt  in  any  Degree 
perfedt :  and  therefore  confidering  the  unrea- 
fonable  Area  or  Largenefs  of  the  Surface  of 
common  Spedtacles,  there  muft  neceffarily  be 
a  great  Quantity  of  Light  that  will  not  only 
annoy  the  Image  by  Suffufion,  but  greatly  vel- 
licate  the  Eye,  and  render  the  Image  imper- 
fedt  by  an  irregular  Refaction  from  all  the  ex¬ 
treme  Parts  of  the  Glafs. 

VII.  By  the  Dodtrine  of  the  different  Re - 
frangibility  of  Light,  we  are  taught  by  Sir 
Jfaac  Newton  to  underftand,  that  the  Rays  or 
Particles  of  Light  are  of  very  different  Sizes  or 
Magnitudes,  and  that  therefore  they  muft 
ftrike  the  Parts  of  the  Eye  with  very  different 
Forces  ;  that  from  hence  arife  the  various  Ideas 
of  Colours  ;  that  thofe  Particles,  which  make 
the  red  Colour ,  are  largeft,  as  being  leaft  re¬ 
frangible  ;  and  thofe  which  make  the  violet 
Colour ,  are  moft  refrangible,  and  therefore  of 


(  9  ) 

the  fmallejl  Size,  confequently  their  Action 
an  the  Eye  will  be  eafidl,  and  of  Courfe  the 
'Violet  or  purple  coloured  Glafs  is  the  beit  of  all 
for  inch  Purpofes. 

VIII.  In  the  lad  Place  it  is  to  be  obferved,that 
the  Image  of  an  Object  made  by  common  com¬ 
pounded  Light  (as  in  common  Spe Slacks)  is  not 
near  fo  per  fed:  as  that  made  by  one  particular 
Sort  of  Rays  5  and  ,that  therefore  Vijton  by  a 
.colouoed  Glajs  is  mofl:  of  all  perfed,  and  fhould 
be  chofe  by  every  judicious  Perfon,  where  an 
exquifite  View  of  the  Objed  is  required. 

Thefe  are  the  Principles  on  which  this  new 
Gonjlruffion  of  vifual  Glajfes  depend  ;  that  they 
are  real  and  important  Fads,  and  founded  in 
the  Nature  of  Things,  no  one  who  has  flu- 
died  the  vifual  Science  can  have  the  lead 
Doubt  of :  but  to  illuftrate  fuch  an  interefting 
Affair,  and  make  the  whole  of  what  I  have 
faid  as  clear  as  poffible,  I  final!  give  a  Reprefen- 
tation  of  the  Eye,  the  Spedacle-Glaffes  accord¬ 
ing  to  the  vulgar  and  the  new  Po fit  ion,  and  the 
Manner  in  which  the  Rays  of  Light  proceed 
from  an  Objed  through  both  of  them  to  the 
Retona  in  the  Eye,  which  is  the  immediate  Or¬ 
gan  of  Light.  [Seethe  Copper-Plate.] 

A  Defcriptmi  of  the  Eye . 

The  Strudure  of  this  noble  Orgau  is  not  lefs 
wonderful  than  the  Power  and  Wifdom  by 
which  it  was  formed.  In  this  natural  State 
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every  Part  has  tde  very  Form  and  Office  which 
the  Laws  of  Optics  require  for  the  mod:  per¬ 
fect  Vifion  of  an  Object,  as  will  appear  from 
the  following  Confederations. 

i  r  Vifion  in  the  Eye  is  effected  by  Rays  of 
Light  refleding  through  the  Eye  DEPQ 
[Fig.  i.]  to  the  inner  and  hindermoft  Part, 
where  the  optic  Nerve  O  P  coming  from  the 
Brain,  and  entering  the  Eye  at  P  is  expanded 
in  a  fine  white  Membrane  over  all  the  interior 
Part  as  far  as  to  E  and  D.  On  this  Account 
’tis  neceflary  all  the  Parts  of  the  Eye  ffiould  be 
perfedly  diaphanous  or  tranfparent,  for  the 
free  Admiffion  and  perfed  Refradion  of  the 
Rays  of  Light. 

2.  Since  only  a  convev  Surface  will  converge 
the  Rays  of  Light  to  a  Focus  5  the  fore  Part 
of  the  Eye  D  c  E  has  that  Figure,  and  confifts 
of  a  firong  pellucid  Coat,  which  is  called  the 
Come ,  or  Homey -Coat  of  the  Eye,  from  its 
Pvefemblance  to  a  Piece  of  clear  Horn. 

3.  The  Degree  of  Convexity  or  Roundnefs 
in  the  Cornea  D  e  E  muff  be  fuch  as  will  con¬ 
verge  parallel  Rays  a  b,  c  d%  nicely  to  a  Point 
on  the  Retina  In  the  Bottom  of  the  Eye,  and 
of  every  diftant  Gbjed  AB  to  perform  a  perfed; 
Image  I  Mon  the  faid  optic  Nerve. 

4.  To  give  a  requifite  Convexity  to  the  Eye 
there  is  placed  a  Humour  under  the  Cornea% 
which  keeps  it  protuberant,  and  is  called  the 
aqueous  Humour ,  from  its  Refernblance  to 
Water. 

5-  if 
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5.  If  this  Convexity  of  the  Eye,  or  rather 
of  the  Cornea ,  be  too  great  as  reprefented  by 
the  dotted  Curve  D  b  d  E,  then  the  Rays  com¬ 
ing  from  the  Object  A  B,  will  be  converged  to 
a  Focus  too  foon,  and  form  an  Image  i  m  fhort 
of  the  Retina,  and  in  fuch  a  Cale  the  Vifion 
will  be  indiftind  and  confufed*  A  Perfon 
having  fuch  Eyes  is  faid  to  he  purblind ,  or 
jhort-Jighted ,  becaufe  he  is  obliged  to  hold 
Things  very  near,  or  at  a  fhort  diftance,  to 
fee  them  plainly, 

6.  When  the  Cornea  becomes  too  flat,  or 
has  too  little  Convexity,  as  reprefented  by  the 
dotted  Cornea  D  h  E,  then  the  Rays  coming 
from  diftant  Objeds  A  B  tend  to  a  Point  be¬ 
yond  the  Bottom  of  the  Eye,  and  form  an 
Image  I M,  which  upon  the  Retina  P  Q  will 
be  confufed  and  imperfed,  and  the  View  of 
that  Gbjed  will  be  fo  of  courfe  ;  and  to  fuch 
Eyes,  the  nearer  an  Objed  is.  the  more  indi- 
flind  the  Viflon,  as  is  too  well  known  by  Ex¬ 
perience  to  mo  ft  Perfons  in  Years. 

7.  Next  to  the  aqueous  Humour  we  find  a 
PartDg/E,  which  goes  tranfverfly  acrofs  the 
Eye,  and  has,  in  the  human  Eye,  a  round 
Aperture  fg,  or  Hole  in  the  Middle,  called 
the  Pupil  $  this  Part  or  Diaphragm  (called  by 
Anatomifts,  the  Uvea)  is  deftined  to  adjuft 
a  pue  Quantity  of  Light  for  perted  Vifion  •> 
for  by  a  double  Syftem  of  mufcular  Fibres  we 
can  make  the  Pupil  one  Half  in  Diameter  left, 
and  thereby  exclude  thre-fourths  of  the  Light, 
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when  Cfbjedls  are  too  bright  and  glaring  ;  and' 
when  they  are  remotely  fituated,  and  dark,  we 
can  make  the  Aperture  or  Pupil  larger  to  re¬ 
ceive  all  the  Light  poffible  in  inch  Cafes. 

8.  Immediately  behind  the  Uvea  is  fituated 
the  noble  Part  called  the  cry/laUine  Humour  FG, 
fufpended  by  a  Procefs,  or  Ring  of  mufcular  Fi¬ 
bres  D  F,  G  E  ;  by  Means  of  which  we  have 
a  Power  of  adjusting  the  focal  Diftance  of  the 
Eye,  fo  as  to  make  the  Image  perfect  on  the 
Retina ,  for  every  Diftance  of  Objedfs ;  for 
the  focal  Diftance  of  the  Eye  muft  neceffarily 
be  variable  wiih  the  different  Diftances  of  Ob- 
jedls,  and  is  thus  wonderfully  provided  for  by 
this  curious  Part;  it  is  in  Form  of  a  Glafs  Lens , 
one  Side  of  which  is  more  convex  than  the 
other  p  it  is  contained  in  a  fine  Tunic  or  Coat, 
called  the  Arachnoides ,  and  when  diverted  of 
this,  it  appears  perfectly  tranfparent  and  clearer 
If  poffible  than  cryftal  it  fell :  whence  the  Rea- 
fon  of  its  Name. 

9.  After  this  we  find  a  large  Quantity  of 
what  is  ufually  called  the  vitreous  or  glaffy 
Humour ,  filling  all  the  hinder  Part,  and  giving 
a  Body  to  the  Eye ;  it  fills  all  the  Space  DQPE, 
and  is  of  a  very  tranfparent  Subflance  much 
refembling  the  White  gJ  an  Egg. 

10.  Thefe  three  Humours  are  of  different 
Confiftence,  yet  have  all  nearly  the  fame  Den. 
fity  and  refradtive  Power  ;  they  accurately  prou 
vide  for  all  the  Circumftances  of  diflindl  and 
£erfe£l  Fijian ,  making  the  Image  fo  on  th  e 
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tptic  Nerve ,  expanded  over  all  the  Bottom  of 
the  Eye  in  a  curious  white  Membrane,  as  be¬ 
fore  mentioned. 

11.  It  is  very  obfervabie,  that  by  the  Laws 
of  Optics  no  Image,  I  M,  will  be  equally  per- 
fedt  in  all  its  Parts,  if  formed  on  a  Plane  or 
fpherical  Surface  ;  the  Form,  therefore,  of  the 
hinder  Part  of  the  Eye  can  be  neither  of  thefe* 
And  we  are  aflured,  by  bare  Infpedtion,  that 
the  Form  QP  of  the  Fund  or  Bottom  of  the 
Eye  is  not  fpherical,  as  Q  k  P,  but  of  a  Figure 
between  that  and  a  Plane,  that  is  truely  optical \ 
and  fitted  for  defining  the  Image  I  M  equally 
perfedt  in  every  Part. 

12.  Another  Thing  remarkable  in  the  Struc¬ 
ture  of  the  Eye,  is,  the  Infertion  of  the  optic 
Nerve  O  P,  not  in  the  Middle  of  the  Bottom 
of  the  Eye,  at  k ,  but  on  one  Side  at  P,  for 
this  good  Reafon,  that  the  Rays  of  Light  which 
fall  on  the  Part  P,  where  the  Nerve  enters  the 
Eye ,  are  lofl,  or  the  Objedt  is  not  feen  by  fuch 
Rays ;  confequently  had  the  Nerve  entered  the 
Eye  in  the  Middle  at  k>  the  Rays  which  make 
the  Image  in  the  greateft  Perfedtion,  had  then 
been  ufelefs;  and  what  is  worfe,  we  had  feen 
a  black  Spot  in  fuch  Objedts  as  we  looked  mo  ft 
diredtly  at  ;  fuch  wonderful  Wifdom  is  dis¬ 
played  in  the  Structure  of  this  curious  Organ  l 

I  fhall  take  no  Notice  of  the  well-contrived 
Apparatus  of  Mufcles  by  which  the  Eye  is 
moveable  in  its  Socket,  and  diredted  to  any 
Objedt  at  Pleafure  i  it  is  fufficient  to  obferve 
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that  it  is  every  Way  conftructed  to  anfwer  molt 
compleatly  all  the  Purpofes  of  a  fcioptric  Ball 
and  Socket,  or  Camera  ohfcura  in  Miniature, 
And  as  this  Xnftrument  of  Vifion  is  fo  very 
precious,  and  at  the  fame  Time  liable  to  De- 
feds  that  mu  ft  be  fupplied  by  Art,  it  behoves 
every  reafonable  Man  to  exped  the  beft  Suc¬ 
cours  of  this  Kind,  and  to  be  more  anxious, 
if  poffible,  for  the  Safety  and  Prefervation  of 
the  Eye,  than  any  other  Part  of  the  Body  ;  it 
being  beyond  Difpute  the  higheft  Performance 
of  divine  Mechanifm ,  and  the  moft  important 
of  all  the  Organs  of Senfation. 

And  now  let  us  fee  how  this  choice  Part 
has  been  provided  for  by  Artifts  ;  truly  they 
have  learned  to  know  that  a  convex  Glafs  will 
magnify,  as  they  call  it,  an  Objed  placed  in 
the  Focus,  or  fome  where  at  a  Diftance  from 
the  Glafs ;  and  therefore,  without  more  a-do, 
clap  them  upon  old  Peoples  Nofes,to  view  Ob- 
jeds  with  them  in  the  beft  Manner  they  can. 
But  this  is  far  from  being  the  Thing.  It  is  not 
an  indifferent  Thing  whether  a  Glafs  be  applied 
to  the  Eye  in  this  or  that  Manner  j  and  every 
one  who  knows  the  Philofophy  of  a  Pair  of 
Spedlacles,  muft  underftand,  that  as  they  fuc- 
ceed  to  the  Collyriums  or  Eye-Salves,  fo  they 
may  with  great  Propriety  ftiil  be  reckoned  the 
Medicines  of  the  Eyes ,  and  ought  to  be  con¬ 
trived  and  applied  with  the  greateft  Skill  and 
Care. 

This  will  more  evidently  appear  from  a  Com- 
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parifon  between  the  Form  of  vulgar  Speftacle $ 
and  thofe  which  are  here  recommended  of  a 
new  and  poilofophical  Conftrndtion.  To  this 
End  I  have  reprefented  the  two  Eyes  D  X  E. 
and  DYE,  at  the  Diftance  they  have  in  the 
Head  with  the  Spedtacle-Glafles  placed  before 
them  at  the  ufual  Diftance  alfo  j  the  firft  of 
which,  G  H ,  is  that  of  a  common  Pair ,  placed 
right  before  the  Eye  DX  E  j  the  other  G  H 
is  one  of  the  new  Form  placed  in  a  proper  Man¬ 
ner  before  the  Eye  DYE.  [See  Fig .  2.] 

Suppofe  both  the  Eyes  were  directed  to  an 
Objedt  at  a  very  great  Diftance,  the  Axes  of 
the  Eyes  XX  and  YY,  which  are  rigot  Lines 
paffing  through  the  middle  Points  of  the  Pupil 
in  each,  wiil  be  parallel  to  each  other  as  to 
Senfe,  and  in  this  Cafe  the  Axes  of  the  EJyes 
would  coincide  with  the  Axes  of  the  Glaffes, 
and  it  is  in  this  Cafe  only,  viz .  when  the  Axes 
of  the  Eye  and  Glafs  are  the  fame,  that  diftindt 
Vifion  can  be  made,  or  the  Image  of  an  Objedt 
be  completely  formed  in  the  Eye.  Now  were 
the  Glafles  deligned  to  view  very  diftant  Ob- 
jedts,  the  Glafs  G  H  would  be  in  a  proper  Pe¬ 
tition.  .But  this  is  not  the  Defign  of  Spedtacle- 
Glafles,  and  it  is  impoffible  to  ufe  them  for 
any  fuch  Purpofes,  at  leaft  not  one  in  a  Thou - 
Jand  can  ufe  them  to  view  diftant  Objedts  y 
and  therefore  the  Abfurdity  of  the  Pofition  of 
GlaJJes  in  common  SpeSiacles  is  fufficiently  evi¬ 
dent.  ; 

For  in  the  next  Place,  fince  only  nigh  Ob- 
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jeds  can  be  viewed  with  convex  Spectacles, 
and  the  Axes  of  the  Eyes  are  always  pointed 
towards  them,  in  every  fnch  Cafe,  it  is  plain, 
the  Axes  of  the  Glafs  and  the  Eye  can  be  no 
longer  coincident  ;  for  let  the  Objed  near  at 
Hand  to  be  viewed  be  A,  and  both  the  Eyes 
turned  diredly  to  view  it,  as  they  always  are ; 
then  will  the  Axes  of  the  Eyes  a  A  and  a  A 
meet  in  that  Objed  or  Point  A,  but  the  Axis 
of  the  Glafs  G  H  will  ftill  remain  where  it 
was,  and  be  far  from  the  Axis  A  a  of  the  Eye, 
and  confequently  there  can  be  no  dired  or 
perfed  Vilion  of  the  Point  or  Objed  A,  by  the 
Glafs  GH  in  the  common  Pofition  in  Spec¬ 
tacles. 

Now  let  us  fee  how  the  Cafe  Hands  with 
the  other  Eye,  whole  Axis  a  A  is  direded  to 
the  Point  A,  but  fo  likewife  is  the  Axis  of  the 
Glafs  G  H,  for  the  faid  Glafs  is  now  removed 
from  the  Situation  g  h  into  another  G  H,  which 
makes  the  Angle  GCg*,  equal  to  AFY,and  con¬ 
fequently  the  Axes  of  the  Eye  and  Glafs  do 
here  coincide,  and  both  become  the  right  Line 
a  C  A,  paffing  through  the  Center  of  the  Cor¬ 
nea  at  F,  and  the  Center  of  the  Glafs  at  C, 
and  therefore  the  Vifion  of  the  Objed  A,  or 
its  Image  formed  in  the  Eye  at  a,  is  as  perfed 
as  the  Nature  of  Things  can  poffibly  admit  of. 

Again  ’tis  evident,  the  Pencil  of  Rays  G  AH 
which  flow  from  the  Point  A,  and  fall  on  the 
Glafs  G  H  does,  more  than  Half  of  it,  after 
Refradion  through  the  Glafs,  pafs  on  one  Side 

the 
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the  Eye  at  A  ;  for  even  the  Axis  A  C  of  fthi 
Pencil,  which  palTes  through  the  Center  C  os 
the  Grafs  goes  to  one  Side  of  the  Eye  at  X), 
and  confequently,  that  Half  of  the  Pencil 
D  A  B3  which  lies  beyond,  muft  all  fall  off 
the  Eye.  And  farther  we  obferve,  that  of  thofe 
Rays  which  do  enter  the  Eye,  by  far  the 
greateft  Part  are  thofe  which  are  irregularly  re- 
fradted  to  it  from  the  Sides  of  the  Glafs  about 
H,  and  by  which  the  Image  of  the  Point  A 
is  rendered  very  indiftindt  and  confufed.  The 
Reafon  of  all  which  is,  that,  in  this  Cafe,  the 
Axis  A  D  of  the  Pencil  of  Rays,  and  the  Axis 
A  F  of  the  Eye  make,  do  not  coincide,  but 
make  with  each  other  the  Angle  X)  A  F. 

But  with  Refpedt  to  the  other  Eye  at  Y,  the 
Cafe  is  quite  altered  ;  for  the  Glafs  G  H  Is 
here  placed  in  fuch  a  Manner  that  its  Axis  co¬ 
incides  with  the  Axis  of  the  Eye,  and  both 
make  one  Line  A  F,  paffing  through  the  Cen¬ 
ter  C  of  the  Glafs  G  H  of  the  Cornea,  and 
therefore  the  Pencil  of  Rays,  which  form  the 
Point  A,  fall  upon  this  Glafs,  are  by  it  equal¬ 
ly  and  uniformly  refradted  to  the  Eye,  and  of 
Courfe  muft  make  the  Image  thereof  at  a  on 
the  Retina,  as  diftindt  and  perfedt  as  the  Na¬ 
ture  of  Things  will  admit  of.  Hence  then  we 
make  this  Inference  very  juftly,  that  in  Re¬ 
fpedt  of  the  Pojition  of  the  Glaffes,  that  in  the 
common  Way  GH  is  not  only  inartful ,  but 
injurious  to  Vifon>  while  that  of  the  Glafs  G  H, 
according  to  the  new  Form,  is  both  confonant 
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to  Reafon,  and  what  the  Laws  of  Optics  make 
neceffary  to  view  Objeds  in  the  belt  Mam 
ner. 

In  the  laft  Place,  let  us  but  little  refled  on 
the  Aperture  or  Dimenfions  of  the  dalles  in 
the  ufual  Form,  and  we  fhall  foon  find  that  no 
Regard  has  been  had  to  the  Reafon  of  Things, 
though  obvious  enough  both  from  Nature  and 
Art ;  for  what  Precept  or  Precedent  do  they 
find  any  where  for  pouring  on  the  Eyes  fuch  a 
large,  unnecefiary,  and  hurtful  Quantity  of 
Light  as  muft  be  refraded  through  thole  large 
dalles  of  an  Inch  and  Half  in  Diameter ,  as 
moil  of  them  are  very  nearly.  I  fay  this  Pro¬ 
cedure  is  contrary  to  Reafon ,  to  Nature ,  and  tQ 
Art .  '  ;  , 

It  is  in  the  firll  Place  contrary  to  Reafon,  for 
every  one  knows  thatLighi,by  the  inconceivable 
Adivity  of  its  Parts  is  the  natural  Caufe  of  the 
Difunion  and  Diflblution  of  the  Parts  and 
Contexture  of  Bodies,  and  in  Proportion  as 
they  receive  and  detain  more  Light,  they  are 
more  liable  to  be  impaired  and  deflroyed  ;  thus 
black  Bodies ,  by  imbibing  great  Quantities  of 
Light,  fooner  become  rotten,  and  are  in  every 
Refped  more  fuhjed  to  Decay  than  white 
ones,  which  refled  moft  of  the  Light  that  fall 
on  them.  Too  much  Light  from  the  Sun 
when  we  diredly  behold  it,  immediately  makes 
the  Lye  painful,  and  Vifion,  for  feme  Time 
after,  very  much  confufed  $  and  there  is  no 
pouht  to  be  made,  but  that  the  fuperfluous 
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Quantity  of  Light  conftantly  refraded  and 
thrown  upon  the  Eye-Balls  by  fuch  large 
Glaffes,  muft  naturally  tend  to  render  them 
weak  and  watery  by  Degrees  $  and  this  Effed 
we  generally  fee  attends  the  Ufe  of  common 
Spectacles.  Befides,  that  Reafon  in  all  Cafes 
forbids  the  Ufe  of  any  Thing  farther  than  is 
proper  to  anfwer  the  End  propofed  $  and  fince 
by  all  Experience  it  is  known,  that  too  much 
Light  is  prejudicial  in  forming  the  Image  of 
Objeds,  it  muft  be  abfurd,  in  the  higheft  De¬ 
gree,  to  admit  of  more  than  is  fufficient  or  ne- 
ceffary  for  that  Purpofe  in  the  Eye  where  Vi- 
fion  is  required  to  be  moil:  of  all  perfed. 

Again,  it  is  contrary  to  Nature  5  for  we  ob- 
ferve  in  the  Eye  a  particular  Provifion  made 
for  adjufting  a  proper  Quantity  of  Light  for 
diftind  Vifion,  in  the  Aperture  of  the  Pupil  $ 
and  by  this  the  Aperture  of  the  Spectacle- 
Glaffes  fhould  be  limited,  that  is,  they  fhould 
be  fo  large  as  that  the  Pencil  of  Rays  from  any 
Point  A,  refracted  through  them,  fhould  be 
fufficient  to  fill  the  Area  of  the  Pupil  $  and  if 
there  be  any  more,  as  it  can’t  enter  the  Pupil, 
it  muft  do  harm  to  the  other  Parts  5  and  therefore 
ought  to  be  excluded.  By  this  Means  we  ffiall 
find  the  Area  of  common  Spedacle- Glaffes 
near  three  times  as  large  as  it  ought  to  be. 

And,  thirdly,  it  is  a  Pradice  contrary  to 
Art  5  for  who  does  not,  or  ought  not,  to 
know,  that  in  the  Structure  of  a  Microfcopey 
Telefcope ,  it  is  abfolutely  neceffary  that 
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there  fhould  always  be  the  ftrlcteft  Regard  to 
the  Aperture  of  the  Object- Glafs ?  Since  if 
that  be  more  or  Ms  than  juft*,  the  Inftrument 
will  be  imperfect;  one  Degree  of  Light  (hews 
an  Object  diftinct  and  fair,  when  another, 
greater  or  lefs,  will  quite  fpoil  the  View  of  it*. 

Now  it  is  eafy  to  obferve  [from  Fig .  3.} 
That  if  the  Spectacle-Glafs  ABC  be  an  Inch 
and  Half  Diameter ,.  as  is  nearly  the  common 
Size,  and  another  Circle  a  h  c  be  defcribed 
about  the  Center  three  Fourths  of  an  Inch  in 
Diameter ,  then  the  Light  which  falls  on  the 
Glafs  ABC,  will  be  four  Times  as  much  as 
will  fail  on  the  Circle  a  b  c  ;  but  this  Circle 
will  admit  of  a  fufficient  Field  of  Viewy  and 
the  Light  full  enough  for  all  Purpofes  ;  and 
therefore  three  Parts  in  four  of  the  Light,  which 
falls  upon  the  Eye  from  common  Glafs  A  B  C 
is  unneeefiary,  and  not  only  fo,  but  very  hurt¬ 
ful,  and  of  Courfe  ought  to  be  excluded.  And 
this  I  do  by  a  large  opake  Zone  or  Ring  of 
black  Horn  coo ,  as  reprefented  in  the  Figure. 
This  Annulus  of  Horn  is  alfo  a  Safeguard  to 
the  Eye  againft  all  other  foreign  or  extraneous 
Tight  that  may  come  upon  it  Sideways.  But 
though  the  Circle  a  b  c  of  three  Fourths  of  an 
Inch  be  large  enough  in  Reafon ;  yet  fince 
Cuflom ,  the  great  Tyrant  againf  Reafony  gene- 
neral  has  made  People  expect  fo  great  a  De¬ 
gree  of  Light,  we  have  thought  proper  to 
indulge  them  with  a  circular  Area  of  Light  one 
whole  Inch  in  Diameter,  and  therefore  they 
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ought  not  to  complain.  Thus  much  for  the 
Quantity  of  Light. 

In  the  laft  Place,  as  to  the  Quality  of  Light r 
it  is*  well  known,  as  we  before  obferved,  that 
fimple  or  homogeneal  Light  is  much  better 
on  all  Accounts, than  the  common  compounded 
or  heterogeneous  Light, as  will  be  more  evident 
from  Fig.  4.  where  ABC  is  a  Prifm,  D  E  a 
Beam  of  the  Sun’s  Light  falling  upon  it  at  E> 
from  whence  it  is  refradted  through  it  to  the 
other  Side  at  F,  and  from  that  Part  the  Rays 
now  feparated  are  again  refradted  through  the 
Air  to  the  feveral  Parts  between  R  and  Ve 
againft  the  Side  of  a  Room,  all  at  different 
Diftances  from  the  Perpendicular  F  H  to  the 
Side  of  the  Prifm.  The  Part  of  the  Beam 
which  goes  to  R  makes  the  red  Colour  ;  thofa 
at  O  an  orange  Colour,  at  Y  a  yellow ,  at  G  a 
greeny  at  B  a  bluey  at  I  an  indigoy  and  at  V 
violet  Colour , 

Now  fince  the  Rays  F  R  are  the  leaf  re~ 
fradledy  they  muft  be  the  largeft  in  Magni¬ 
tude,  and  ftrike  the  Eye  with  the  greateft 
Force,  and  are  therefore  moft  prejudicial  to  it. 
On  the  other  Hand,  the  Rays  F  V  are  moft  of 
all  refradted,  which  proves  that  they  are  of 
the  fmalleft  Size,  and  confequently  ftrike  the 
Parts  of  the  Eye  with  the  leaft  Force;  and 
therefore  thofe  Rays,  which  are  of  a  violet  Co - 
lour ,  are  moft  eligible  for  the  Purpofes  of  Vi- 
fum ,  both  as  they  form  a  more  dijlinffi  Image y 
and  as  their  Adtion  is  much  eafier  to  the  Eye. 

Hence 
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Hence  the  vulgar  Error  of  fuppofing^rav/ 
ifoyj  make  the  be  ft  Light  for  the  Eye  is  ap¬ 
parent  ;  for  blue  and  indigo  Colours  are  pre¬ 
ferable  to  them  $  and  fo  the  yellow,  orange, 
and  red,  are  in  order  the  worft  Colours  of 
Light.  Upon  the  Whole  then  we  learn,  both 
from  Nature  and  Art,  that  they  who  would 
fee  or  view  Objects  with  the  greateft  Eafe  and 
Perfection,  muft  ufe  vifual  Glajfes  of  the  Con-* 
ftruction  and  Colour  above  defcribed.  And  a 
Word  to  the  Wife  is  enough .  But  to  others,  the 
Eloquence  of  Cicero>  joined  with  the  Sublime 
of  Longinus  would  be  loft.  I  have  done  what 
I  can,  in  a  fmail  Compafs,  to  open  their  Eyes, 
and  to  make  them  fee  in  the  beft  Manner,  and 
according  to  Art  $  but  if  Cuftorn  and  Prejudice 
be  more  prevalent,  let  them  chufe :  Si  Pq~ 
pulus  vult  decipi ,  decipiatur . 

Since  I  have  propofed  thefe  vifual  Glajfes , 
I  have  the  Pleafure  to  find  they  are  greatly 
approved  of,  and  very  well  received,  even  be¬ 
yond  my  Expectation.  The  Objections  a- 
gainft  them  are  few,  and  fcarce  worth  men¬ 
tioning. - -One  has  faid,  he  can't  fee  to  read 

better  in  thefe ,  or  find  them  eafier  to  his  Eyes 
than  common  Spectacles  ;  that  is  undoubtedly 
true,  and  who  would  expect  a  fenfible  Dif¬ 
ference  immediately,  if  it  be  confidered  that 
the  Eye  is  fo  admirably  formed,  that  it  can 
view  an  Object  tolerably  well  by  Rays  of 
Light  refracted  upon  it  in  the  w7orft  Manner 
poflible  ?  But  can  this  be  a  Reafon  why  Vi- 

fion 


(  23  ) 

fion  fhould  not  be  performed  in  the  beft  Man¬ 
ner  ?  But  farther — they  do  not  find  the  Light 
hurt  the  Eye  in  one  Glafs  more  than  in  the  other 
■ — very  true  ;  nor  do  they  fee  the  Stone  grow 
hollow  by  the  dripping  of  Water  in  Half  an  Hour% 
yet  this  will  be  the  Cafe  in  Time  3  and  every 
wife  Man  looks  to  the  Confequences  in  the 
IJfe  of  Things  of  fo  interefting  a  Nature, 
Another  has  objected — -that  thefe  vifual 
Glaffes  have  an  uncouth  Look ,  fit  afkew  upon 
their  Nofe ,  &c.  To  which,  if  any  Anfwer  be 
due,  I  can  only  fay,  that  to  a  judicious  Perfon, 
whatever  is  beft.  has  the  beft  Look  ;  and  they 
fit  moil  properly  in  that  pofition  which  Nature 
has  directed.  But  Sir  Francis ■  — -  has  a  nu¬ 
merous  Family,  and  when  their  Eyes  require 
Afliftance,  ’tis  natural  to  expedf  they  fhould 
chufe  SpeBacles ,  rather  than  vifual  Glaffes ,  ef- 
pecially  if  they  have  the  Privilege  of  paying  a 
very  great  Price  for  them, 

I  fhall  take  no  notice  of  the  low  Arts  that 
have  been  pradtifed  to  villify  this  Invention  5 
they  who  pretend  that  I  have  ftole  it  from 
feme  old  Author ,  would  do  well  to  produce  that 
Author,  left  their  Veracity  and  Honour  fhould 
be  called  to  queftion  $  or,  what  perhaps  they 
would  have  ftill  lefs  difputed,  their  Wit,  in 
not  fecuring  to  themfelves  what  they  think,  in 
my  Hands,  will  do  them  fuch  mighty  Harm, 
To  thofe  who  charge  me  with  underfelling 
them>  I  anfwer,  I  know  not  their  Prices  \  and 
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as  I  have  a  fufficient  Profit  on  what  I  fell,  it 
proves  they  have  taken  too  much  $  for  which 
the  Public  mu  ft  think  themfelves  greatly  o ~ 
bliged  to  their  Candour  and  Gratitude, 

Laftly,  thofe  whe  weakly  infinuate  that  I 
imitate  them ,  muft  be  told,  that  they  publifh 
an  Untruth  ;  I  have  no  Reafon  for  doing  that  ; 
their  Inventions  are  too  mean  and  unfcientifical 
to  deferve  my  Notice :  I  fell  little  befides  what 
I  have  contrived  myfelf  5  and  my  Inftruments 
will  recommend  themfelves  to  all  Judges  of 
Science  $  and  not  only  that,  but  fave  the  Pub¬ 
lic  Cent,  per  Cent .  in  buying,  I  have  only  one 
Favour  to  alk  of  thofe  worthy  Gentlemen, 
and  that  is,  that,  fince  they  have  taken  fo 
much  Pains  to  depreciate  my  Inventions,  they 
will  a<ft  confiftent  with  themfelves,  and  not 
imitate  them . 

Let  them,  who  know  nothing  of  Optics , 
make  Spectacles ;  and  thofe,  who  profefs  not 
to  ufe  their  Reafon,  buy  them :  I  fhall  always 
find  a  Demand  for  Visual  Glasses  ;  and  the 
generous  and  judicious  Part  of  Mankind  will 
readily  diftinguilh  between  the  Author  of  any 
tifeful  Invention,  and  thofe  who  bafely  pirate 
the fame * 
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Optical  Instruments. 


I.  qpHE  COMPOUND  POCKET  MICROSCOPE 

A  muft  be  held  in  a  perpendicular  Manner,  and  the 
Objedf  to  be  viewed  is  to  be  laid  on  the  concave  Glafs 
below,  and  then  the  inner  Part  moved  gently  up  or  down, 
will  exhibit  a  clear  and  pleafant  view  of  the  Qbjedt  ;  if 
it  be  a  tranfparent  Object,  the  Light  will  be  remedied 
from  the  Looking-Glafs  below,  and  fhew  it  very  plainly. 
A  Tadpole ,  or  fmall  Fifh,  is  to  be  placed  in  the  glafs  Tube 
for  viewing  the  Circulation  of  the  Blood  in  the  Tail,  Fins, 
&c.  Very  fmall  living  Objedts  are  to  be  put  into  the 
fmalleft  Tube  to  be  viewed  ;  or  they  may  be  placed  in 
the  Concave  with  a  Piece  of  plain  Glafs  over  them  to 
confine,  yet  not  bruife,  them.  In  the  fame  Glafs  you 
alfo  put  a  Drop  or  two  of  Water,  Vinegar,  &c.  to  view 
the  Animalcules  in  them.  For  viewing  the  larger  Sort  of 
fmall  Objedls  you  fcrew  off  the  upper  Part  of  the  Mi- 
crofcope,  and  holding  the  Qbjedf  juft  under  it,  or  before 
it,  they  appear  very  diftindl  and  beautiful.  Note,  The 
Objects  to  be  viewed  Jhould  always  be  held  in  the  Suni  or  in 
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a  good  Sky-Light  ;  they  may  be  placed  on  long  Slips  of 
Glafs  with  a  little  Gum-Water ,  and  be  laid  by  lor  Ufe. 

IT.  WILSQN's  MICROSCOPE  is  ufed  to 
view  tranfparent  Objedls,  placed  between  the  t  alks  in  the 
Ivory  Sliders,  which  it  magnifies  to  a  great  Degree,  and 
with  wonderful  Perfpicuity.  The  Circulation  of  the 
Blood,  Animalcules  in  Fluids,  lAc.  are  here  feen  to  the 
utmoft  Advantage  in  the  Glafs-Tube,  placed  between  the 
brafs  Plates  of  the  Microfcope.  The  Sliders,  or  Tubes, 
being  placed  between  thofe  Plates,  you  turn  the  Screw 
below,  one  Way  or  the  other,  till  the  Objedt  appears 
very  plain,  which  it  will  always  do,  if  you  hold  up  the 
Inftrument  towards  the  Sky  or  Candle.  Note,  You  mujl 
turn  the  Screw ,  while  your  Eye  is  viewing  the  Objeff. 

III.  The  SCIOPTRIC  BALL  and  SOCKET  is 
placed,  by  Screws  or  otherwife,  in  a  Hole  of  the  Window- 
Shutter,  in  a  Room  made  quite  dark.  Into  this  Ball  you 
fcrew  the  Piece  containing  a  Glafs  only,  which  will  make 
a  curious  Pidlufe  or  Landfcape  of  all  Objects  before  the 
Window,  or  on  any  Side,  by  turning  the  Ball  with  the 
Glafs  towards  them.  The  Colours  are  in  the  higheft 
Perfection,  the  Motions  all  natural,  and  the  perfpeflive 
Scenary  juft. 

IV.  The  SOLAR  MICROSCOPE  by  Refradlion,  is 
the  Part  to  which  Wilfon  s  is  fcrewed  on ;  at  the  large  End 
it  is  fcrewed  into  the  Scioptric-Ball,  and  there  is  placed  a 
Glafs  to  illuminate  the  Objedt  (as  before)  placed  between 
the  brafs  Plates,  in  Wilfon  s  Part;  by  Means  of  the 
Drawer,  you  may  bring  the  Object  near  to  the  Focus 
of  the  illuminating  Glafs,  and  thereby  make  the  Light 
on  the  Objedt  as  ftrong  as  you  pleafe  ;  then  the  Tube, 
being  placed  in  fuch  a  Pofition  as  to  receive  the  Sun’s  Light 
through  it,  by  moving  the  Screw  of  Wi  If  on’s  Part, 
you  will  find  it  eafy  to  make  the  Image  very  perfedt 
on  the  paper  Screen,  or  white  linen  Cloth,  placed  per¬ 
pendicular  to  the  Axis  of  the  Microfcope.  At  ten  Feet 

Diftance 


DIRECTIONS 


For  the  USE  of  the 

GENERAL  APPARATUS 

O  F 

Optical  Instruments. 


I.  qpHE  COMPOUND  POCKET  MICROSCOPE 

A  mu  ft  be  held  in  a  perpendicular  Manner,  and  the 
Object  to  be  viewed  is  to  be  laid  on  the  concave  Glafs 
below  ;  and  then  the  inner  Part  moved  gently  up  or  down, 
will  exhibit  a  clear  and  pleafant  view  of  the  Objebf  ;  if 
it  be  a  tranfparent  Qbjedf,  the  Light  will  be  relieved 
from  the  Looking- Glafs  below,  and  fhew  it  very  plainly. 
A  Tadpole ,  or  finall  Fifh,  is  to  be  placed  in  the  glafs  Tube 
for  viewing  the  Circulation  of  the  Blood  in  the  Tail,  Fins, 
&c.  Very  fmall  living  Objects  are  to  be  put  into  the 
fmalleft  Tube  to  be  viewed  ;  or  they  may  be  placed  in 
the  Concave  with  .a  Piece  of  plain  Glafs  over  them  to 
confine,  yet  not  bruife,  them.  In  the  fame  Glafs  you 
alfo  put  a  Drop  or  two  of  Water,  Vinegar,  &c.  to  view 
t hz  Animalcules  in  them.  For  viewing  the  larger  Sort  of 
fmall  Objecfts  you  fcrew  off  the  upper  Part  of  the  Mi- 
crofcope,  and  holding  the  Qbjebf  juft  under  it,  or  before 
it,  they  appear  very  diftincf  and  beautiful.  Note,  The 
Objects  to  be  viewed  Jhould  always  be  held  in  the  Sun ,  or  in 
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By  Mr .  B.  Marti  n. 

At  his  Shop,  two  Boers  below  Crane  Court, 

Fleet  Street, 

Gentlemen  and  Ladies  may  be  furnijhed  with  the  following  Goods 

( which  are  invented  by  him f elf  and  made  according  to  the 

mof  perfect  philojophical  \ theory J  viz. 

I.  j|_J“LA  NETARIUMS  contrived  to  reprefent  the  ftolomaic  and  Copernican 

j[  Syftems,  exhibiting  the  Motions  and  various  Affections  of  the  Planets, 
from  five  to  twenty  Guineas  Price,  according  to  their  different  Sizes,  and 
move  with  a  Handle,  or  Clock-work. 

II.  Air  Tumps  of  a  new  and  moft  compendious  Form  ;  a  fmall  Size  at 
four  Guineas,  and  a  large  one  at  fix  5  the  Apparatus  of  Glaffes  one  Guinea, 
and  of  Brals-woik  two  Guineas.  2V,  B.  The  Glaffes  may  be  had  ieparately. 

III.  AerGtr.etrum  Magnum  or  Tripple  Weather-glafs,  confifting  of  a 
Barometer  of  the  beft  Sort,  a  mercurial  Thermometer ,  and  Hygrometer ,  by 
which  the  Weight,  the  Heat  and  Cold,  Moifture  and  Drinefs  of  the  Air 
are  conftantly  ftn-wnin  one  Inftrument.  Price  two  Guineas  and  an  half 

IV.  The  Pocket  Compound  Microjcope,  with  the  largeft  and  beft  Glaffes, 
adapted  to  view  all  Kinds  of  Objefts  without  any  Trouble  or  Difficulty. 
Price  one  Guinea  •,  if  mounted  in  Brafs,  a  Guinea  and  an  half. 

V.  A  Solar  Micrcfccpe,  of  a  new  Conftruftion,  which  magnifies  Objedfs 
in  Length  and  Breadth  upwards  of  2000  Times.  Price  two  Guineas  and  an 
half.  . 

VI.  A  Megalafcope,  for  magnifying  large  Objedls  in  a  beautiful  Manner, 
adapted  to  the  abote  Solar  Microfcope.  Price  one  Guinea 

Directions  for  the  Ufe  of  the  Englifh  DOGEN,  MONEY  STEEL-YARD. 

1.  The  Ivory-Beam  has  two  double  Lines,  with  Divifions  for  Shillings 
on  each,  and  numbered  10,  20,  30,  & c.  On  the  large  Divifions  you  ufe 
the  leffer  Weight,  placing  the  Bow  of  the  String  on  the  Divifion  denoting 
the  Number  of  Shillings  in  the  Piece  of  Gold,  as  at  21  for  ~a  Guinea,  at  27 
for  a  Moidore,  (3 >c.  And  if  the  Beam  remains  in  Equilibrio,  or  truly  ho¬ 
rizontal,  with  the  Money  in  the  Scale,  the  Weight  of  it  is  good  ;  if  not, 
move  it  back  till  the  Beam  is  horizontal,  and  you  will  fee  its  Deficiency  in 
Weight  in  Shillings  and  Pence ,  to  a  fufficient  ExaCtnefs. 

2.  Then  to  fee  if  it  be  adulterated,  or  mixed  with  bafer  Metal,  put  the 
Picceof  Money  in  the  Loop  of  the  Stringunder  the  Scale,  and  the  Weight 
on  the  Beam  to  the  black  Spat,  to  the.  right-hand  of  the  Number  of  Shil¬ 
lings  in  the  Piece,  and  then  let  the  Money  fink  below  the  Surface  of  the 
"Water  :  if  then  the  Beam  be  horizontal,  the  Mloney  is  all  good  Gold  ; 
but  it  the  Money  be  too  light  in  the  Water,  you  muff  put  fo  many  Grains 
into  the  Scale  as  will  make  an  Equilibrium  ;  and  then  each  Half  Grain  will 
IhevV  one  Shilling  and  three  Pence  deficient  in  the  Value  of  the  Gold,  fuppofing 
it  to  be  mixed  with  Copper ,  or  if  it  be  adulterated  with  Silver,  for  every 
half  Grain  you  muff:  allow  two  Shillings  wanting  in  Value. 

N.  B.  If  the  Money  be  wanting  in  Weight,  you  muff:  remove  the  String 
juft  fo  much  farther  to  the  Right-hand  of  the  black  Dot  or  Water-Mark. 
Note  alfo,  the  larger  Weight  is  to  be  ufed  on  the  Line  of  fmaller  Divifions, 
which  will  weigh  to  Three  Pound  Twelve.  Price  Eight  Shillings. 

And  befides  the  above  Goods  may  be  had  Senex's  Globes,  of  any  Size  j 
EleClrical  Machines  j  all  Sorts  of  RcfeClirig  and  Ref- a  Cling  Teief copes  j  Mi- 
crofeopes  Cn gle  and  compound  5  Prifms,  Reading- glaffes,  Spectacles,  Short- 
lighted  Glaffes,  and  Opera-Glaffes,  &c.  Pladley  s  Quadrants,  common  Qua¬ 
drants,  Cafes  of  Mathematical  Inftruments,  in  Brafs  or  Silver,  SeCtors, 
Sliding  Rules,  &’c. 

Ary  of  the  above  Goods  may  be  fcnt3  with  Expedition  and  Safety ,  to  any 
Fart  of  England. 


(3  ) 

Diftance  the  Object  will  be  magnified  upwards  of  a 
thoufand  Times  in  Length  and  Breadth,  and  more  than 
a  million  of  Times  in  Surface.  And  in  this  W ay  of  ufing 
the  folar  Mi  cr  of  cope  the  Image  is  much  more  luminous 
and  ftrong  than  in  the  common  Way.  Note,  when 
living  Objects,  as  Mites,  &c.  are  to  be  viewed,  they  muff 
not  be  brought  too  near  the  Focus  of  the  Glafs,  left  you 
kill  them  with  Heat. 

V.  The  POCKET  TELESCOPE  magnifies  about 
ten  Times,  or  brings  every  Qbjedl  fo  much  nearer  to  the 
Eye  in  Appearance,  and  therefore  the  Surface  of  Objects 
will  be  an  hundred  Times  larger  feen  through  fuch  a  Te- 
lefcope,  than  when  viewed  by  the  naked  Eye.  There 
are  proper  Marks  on  the  Drawers  to  fet  them  by  ;  and 
that  next  the  Eye  mull  be  moved  a  little  backward  or  for¬ 
wards  till  you  find  the  true  Focus,  or  molt  diftindl  Ap¬ 
pearance  of  the  ObjeH. 

VI.  The  SOLAR  TELESCOPE  is  the  fame  Pocket- 
Telefcope,  adapted  to  the  Ball  and  Socket,  by  Means  of  a 
Piece  of  Wood,  which  on  one  Side  is  fcrewed  into  the 
Ball,  and  on  the  other  it  receives  the  ObjecLEnd  of  the 
Telefcope,  when  the  brafs  Cap  is  fcrewed  off;  the  Te- 
lefcope,  being  thus  fitted  on,  is  to  be  placed  in  the  Di¬ 
rection  of  the  Sun-Beams,  and  they  will  pals  through  it, 
and  then,  being  held  Beady  with  one  Hand,  you  move 
the  Drawer  at  the  other  End  a  little  in  orout  with  the 
other,  and  you  will  foon  find  the  Place  where  the  Sun’s 
Face  or  Image  will  be  made  very  diftindl  on  the  Sheet  of 
white  Paper  held  perpendicular  to  the  Rays,  and  will  be 
larger  in  Proportion  as  the  Paper  is  farther  removed  from 
the  Inftrument.  In  this  Manner  you  will  eafily  view  the 
Macula ,  or  Solar-Spots,  the  Clouds  palling  over  the  Sun 
in  a  moll  beautiful  Manner,  the  Moon  palling  over  the 
Sun  in  a  Solar-Eclipfe,  the  Tranfits  of  M.  rcury  and  Venus 
over  the  Sun’s  Dilk,  and  many  othet  curious  PurpTes 
may  be  anfwered  thereby.  Note ,  Before  you  fcrew  it  on 
to  the  Ball,  the  Drawers  mull  be  all  fet  to  their  Marks  or 
Circles,  as  when  you  ufe  it  in  the  common  Way. 

F  I  N  1  S. 
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By  Mr.  B.  M  a  r  t  i  n. 

At  his  Shop,  'two  Doors  l clow  Crane  Court, 

Fleet-  Street, 

Gentlemen  and  Ladies  may  be  furnijhed  with  the  following  Goods 

( which  are  invented  by  him  [elf  and  made  according  to  the 
mojt  perfect  philojophical  Theory J  viz. 

I.  fjiLA  NETARIUMS  contrived  to  reprtfent  the  F  tolomaic  and  Copernican 

J  Syftems,  exhibiting  the  Motions  and  various  Affediions  of  the  Planets, 
from  five  to  twenty  Guineas  Price,  according  to  their  different  Sizes,  and 
move  with  a  Handle,  or  Clock-work 

II.  Air-Pumps  of  a  new  and  moft  compendious  Form  ;  a  lrnall  Size  at 
four  Guineas,  and  a  large  one  at  fix  ;  the  Apparatus  of  Glaffes  one  Gu.nea, 
and  of  Brafs-work  two  Guineas.  2V.  B.  The  Glaffes  may  be  had  feparatelv. 

III.  Aerometrum  Magnum  or  Tripple  Weather- glafs,  confifting  of  a 
Barometer  ot  the  beft  Sort,  a  mercurial  'Thermometer,  and  Hygrometer ,  by 
which  the  Weight,  the  Heat  and  Cold,  Moifture  and  Drinefs  of  the  Air 
are  conftantly  fhewn  in  one  Inftrument.  Price  two  Guineas  and  an  half 

IV.  The  Pocket  Compound  Iftcrofcopc,  with  the  largeft  arid  beft  Glafles, 
adapted  to  view  all  Kinds  of  Qbjedts  without  any  Trouble  or  Difficulty. 
Price  one  Guinea;  if  mounted  in  Brafs,  a  Guinea  and  an  half. 

V.  A  Solar  Micrefcope ,  of  a  new  Conftrudiion,  which  magnifies  Objedts 
in  Length  and  Breadth  upwards  of  2000  Times.  Price  two  Guineas  and  an 
half. 

VI.  A  Megalafcope,  for  magnifying  large  Qbjedts  in  a  beautiful  Manner, 
adapted  to  the  above  Solar  Microfcope.  Price  one  Guinea 

Directions  for  the  Ufe  of  the  Englifh  DOGEN,  or  MONEY  STEEL-YARD. 

1.  The  Ivory-Beam  has  two  double  Lines,  with  Divificms  for  Shillings 
on  each,  and  numbered  10,  20,  30,  On  the  large  Divifions  you  ufe 
the  lelier  Weight,  placing  the  Bow  of  the  String  on  the  Divifion  denoting 
the  Number  of  Shillings  in  the  Piece  of  Gold,  as  at  21  for  a  Guinea,  at  27 
for  a  Moidore,  &c  And  if  the  Beam  remains  in  Equilibrio,  or  truly  ho¬ 
rizontal,  with  the  Money  in  the  Scale,  the  Weight  of  it  is  good  5  if  not, 
move  it  back  till  the  Beam  is  horizontal,  and  you  will  fee  its  Deficiency  in 
Weight  in  Shillings  and  Pence,  to  a  fufficient  Exa  din  el's. 

2,  Then  to  fee  if  it  be  aduherated,  or  mixed  with  bafer  Metal,  put  the 
Pieceof  Money  in  the  Loop  of  the  Stringunder  the  Scale,  and  the  Weight 
on  tne  Beam  to  the  black  Spot,  to  the  right-hand  of  the  Number  of  Shil¬ 
lings  in  the  Piece,  and  then  let  the  Money  fink  below  the  Surface  of  the 
Water:  if  then  the  Beam  be  horizontal,  the  M.oney  is  all  good  Gold  ; 
but  if  the  Money  be  too  light  in  the  Water,  you  mufl  put  fo  many  Grains 
into  the  Scale  as  will  make  an  Equilibrium  5  and  then  each  Half  Grain  will 
fhew  one  Shilling  and  three  Pence  deficient  in  the  Value  of  the  Gold,  fuppofing 
it  to  be  mixed  with  Copper ,  or  if  it  be  adulterated  with  Silver,  for  every 
half  Grain  you  mufl  allow  iu'o  Shillings  wanting  in  Value. 

2V.  B.  If  the  Money  be  wanting  in  Weight,  you  mufl  remove  the  String 
juft  fo  much  farther  to  the  Right-hand  of  the  black  Dot  or  Water-Mark. 
Note  alfo,  the  larger  Weight  is  to  be  ufed  on  the  Line  of  fmaller  Divifions, 
which  will  weigh  to  Three  Pound  Twelve.  Price  Eight  Shillings. 

And  befides  the  above  Goods  may  be  had  Scncx' s  Globes,  of  any  Size  5 
EleEtrical  Machines  ;  all  Sorts  of  Reflecting  and  RefraBing  Telefcopes  ;  Mi  - 
crofcopes  fingle  and  compound;  Prilms,  Reading  glaffes,  Spedbacles,  Short- 
fighted  Glaffes,  and  Opera-Glaffes,  &c.  Hadley  s  Quadrants,  common  Qua¬ 
drants,  Cafes  of  Mathematical  inftruments,  in  Brafs  or  Silver,  Sectors, 
Sliding  Rules, 

Any  of  tie  above  Good:  may  be  fent ,  with  Expedition  and  Safety ,  to  any 
Pari  ef  England,  A" 
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